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Physical activity in chronic respiratory conditions

Assessing risks for physical activity clearance and prescription
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chronic obstructive pulmonary disease (COPD)

affect more than 3.5 million Canadians, detracting
from the physical and mental health, quality of life,
and functional capacity of these individuals.!? At least
8% of the Canadian population suffers from asthma,
accounting for approximately 2.7 million patients and
150000 annual emergency department visits; more-
over, the prevalence of this condition is increasing.!
Further, COPD affects more than 750000 Canadians!
and is projected to become the third leading cause of
death worldwide by the year 2020, driven by demo-
graphic and lifestyle factors including an aging popu-
lation and an increased prevalence of smoking and
other environmental triggers.!-* North American mortal-
ity rates for heart disease, stroke, and cancer decreased
between 1970 and 2002, but in contrast, deaths from
COPD increased 103% during the same period.*

There are a number of challenges to exercise pre-
scription and physical activity (PA) participation in this
population, but a large body of evidence demonstrates
important health benefits from aerobic exercise, includ-
ing decreases in dynamic hyperinflation and exertional
dyspnea; improved exercise tolerance; and enhanced
quality of life, with fewer disease exacerbations and
reported sick days. Resistance training has also been
shown to increase muscle mass and strength, aug-
menting patients’ ability to perform tasks of daily living
and improving health-related quality of life.®

This article provides an executive summary of the
main findings from a systematic review examining
the risks of PA in COPD and asthma.® The review was
undertaken as part of a comprehensive analysis of the
risks of PA in various chronic diseases. The know-
ledge thus obtained has provided an evidence-based
foundation for simple new tools to assist clinicians
with exercise clearance and provision of appropriate
exercise prescriptions: the revised Physical Activity
Readiness Questionnaire (PAR-Q+) and the electronic
Physical Activity Readiness Medical Examination
(ePARmed-X+) procedure.® We briefly discuss avail-
able data on the risks of PA in COPD and asthma
in this context, presenting decision trees that facili-
tate the setting of an appropriate PA prescription and
developing guidelines for the ongoing supervision of
PA programs in these patients.

Patients with respiratory disorders often present a
unique challenge for prescribing exercise, given the

Chronic respiratory diseases such as asthma and

Roy J. Shephard mp pnp ppE Facsm  Neil Eves pnD

heterogeneity of exertional symptoms and the high
prevalence of comorbidities in patients attending
rehabilitation.” Cigarette smoking is known to have a
causative association with COPD and is also linked to
many of the conditions commonly comorbid with COPD;
however, COPD can develop in non-smokers as well.
The following comorbid conditions, which can affect
exercise response, prescription, and safety, are com-
monly associated with COPD: cardiovascular disease,
peripheral vascular disease, lung cancer, diabetes, dys-
lipidemia, hypertension, osteoporosis, and psychological
disorders.®'° Corticosteroid use, overuse of bronchodila-
tors, and interactions with other medications can fur-
ther complicate management of PA programs in these
patients.!'" Other concerns during both rest and exercise
include pulmonary hypertension, gas-trapping, dynamic
hyperinflation, poor gas exchange, and increased res-
piratory pressure associated with destruction of lung
parenchyma and increased airway resistance.'?

Discussion
Systematic review of the literature on COPD reveals
a very low incidence of PA-related adverse events.®
Among 770 prescreened patients, a total of 26 partici-
pants presented with cardiovascular-related events or
complications during or immediately following exer-
cise. Desaturation, which is also a serious concern,
occurred in only 17 patients. Adverse events in those
with asthma are also fairly rare (103 total cases of
exercise-induced bronchospasm in 674 patients) and
are usually not severe, being resolved with the admin-
istration of bronchodilator medication. In contrast
with COPD, most patients with asthma are younger,
and the prevalence of comorbidities is low. Although
asthmatic symptoms can be precipitated by participa-
tion in PA, if the asthma is properly controlled, then
the risks of exercise in these patients are very similar
to those of a population without asthma. There are no
reports that patients with lung disease have died as a
result of PA participation, and most recorded events
have been minor and fairly easily resolved with appro-
priate equipment and expertise.

Ruling out current contraindications to exer-
cise, as presented by the American Thoracic Society
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and the College of Chest Physicians,'? is generally
appropriate for pre-activity screening; the occur-
rence of PA-related events in patients who have been
screened according to these guidelines is low. We
now offer evidence-based recommendations to fur-
ther aid family physicians in determining individ-
ualized risk profiles, based on the patient’s current
health status and desired PA goals (Table 1), with
associated clinical decision trees for both COPD and

substantially increase the risk of harm. The new deci-
sion trees offer a simple method to tailor PA prescrip-
tion and supervision to individual patients, taking into
account disease severity, control of the condition, and
related or unrelated comorbidities.
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asthma (Figures 1 and 2).

Conclusion

Current evidence suggests that PA participation should
be recommended to patients with chronic respira-
tory conditions, following appropriate prescreening.
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Table 1. Physical activity and exercise recommendations for prescreening of patients with COPD and asthma

RECOMMENDATION LEVEL* GRADE*
Although no direct evidence was found to support any contraindication to exercise in either COPD or \% C
asthma, secondary evidence suggests that patients with substantial hypoxemia (Sp0, <900%) at rest or

during exertion, uncontrolled asthma, or the presence of pulmonary hypertension should be optimally

medically managed before starting exercise

COPD

0, therapy should be optimized to ensure Sa0, is maintained >85% (ideally >900%) during PA I A
Persons with COPD who wish to become more physically active should be evaluated using a graded exercise \% C
test including ECG monitoring and pulse oximetry. Remarkable test results and evidence of serious

cardiovascular conditions (ie, angina, ischemia, complex ectopy, high-degree AV block, uncontrolled blood

pressure) should be seen by the appropriate specialist before commencing PA

Supervising exercise professionals should have specific training with and monitor for potential pulmonary- \% C
related complications as well as complications related to the common sequelae and comorbidities of COPD

Asthma

Patients whose asthma is well controlled® likely have similar PA-related risk to that of healthy individuals ] A
without asthma. To reduce the risk of exercise-related adverse events, those with asthma should make sure

that their disease is properly controlled before becoming more physically active. Those with poor or partial

control of their asthma should see their physicians before becoming more active

For individuals who develop EIB or asthmalike symptoms with exercise, a rapid-acting B,-agonist should be I C

taken before exercise. Individuals with asthma should also incorporate a progressive warm-up and should try to
avoid exercising in the excessive cold or environments with known asthma triggers

AV-—atrioventricular, COPD—chronic obstructive pulmonary disease, ECG—electrocardiogram, EIB—exercise-induced bronchospasm, 0,—oxygen, PA—
physical activity, Sa0,—oxygen saturation in arterial blood, SpO,—oxygen saturation measured by pulse oximeter.

*Level | evidence includes randomized controlled trials; level Il evidence includes randomized controlled trials with important limitations or observa-
tional trials with overwhelming evidence; level Ill evidence includes observational trials; and level IV evidence includes anecdotal evidence or expert
opinion.

*Grade A recommendations are strong; grade B recommendations are intermediate; and grade C recommendations are weak.

tSymptoms on <2 d/wk, nighttime symptoms < 1 per wk, mild infrequent exacerbations, no absenteeism due to asthma, no limitations to exercise,
and <2 doses of a fast-acting 3,-agonist needed per wk.
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Figure 1. Clinical decision tree for assessing the risk of adverse events during PA in patients
with COPD: This decision tree can be used to cateqgorize a patient as higher or lower risk,
informing the requirements of PA prescription and the monitoring of exercise programs.

| General COPD PA risk I
Clinical risk assessment:

Incremental exercise test with ECG,

blood pressure, and Sa0, monitoring recommended

Y v

Patient wants to increase the volume
of habitual activities of daily living

| Lower risk I I Evidence of cardiovascular contraindications to exercise l
NO YES
| Higher risk I
Unsupervised PA Evidence of hypoxemia
should be initiated at rest or during exercise ¢
involving habitual (Sa0, < 85%) or
activities of daily living taking O, therapy Further | —
urther investigation
| and referral warranted I

A Ta

NO YES
Lower risk I | Optimize O, therapy to maintain Sa0, > 90% I

COPD—chronic obstructive pulmonary disease, ECG—electrocardiogram, 0,—oxygen, PA—physical activity, SaO,—oxygen saturation in arterial blood.
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Figure 2. Clinical decision tree for assessing the risk of adverse events during PA in patients
with asthma: This decision tree can be used to categorize a patient as higher or lower risk,
informing the requirements of PA prescription and the monitoring of exercise programs.
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PA—physical activity.

v

Lower risk

5. Eves ND, Davidson W]J. Evidence-based risk assessment and recommenda-
tions for physical activity clearance: respiratory disease. Appl Physiol Nutr
Metab 2011;36(Suppl 1):S80-100.

6. Warburton DER, Jamnik VK, Bredin SSD, Gledhill N. The Physical Activity
Readiness Questionnaire (PARQ+) and electronic Physical Activity Readiness
Medical Examination (ePARmed-X+). Health Fitness ] Can 2011;4(2):3-23.

7. Crisafulli E, Costi S, Luppi F, Cirelli G, Cilione C, Coletti O, et al. Role of com-
orbidities in a cohort of patients with COPD undergoing pulmonary rehabili-
tation. Thorax 2008;63(6):487-92. Epub 2008 Jan 18.

8. Briggs DD Jr. Chronic obstructive pulmonary disease overview: prevalence,
pathogenesis, and treatment. ] Manag Care Pharm 2004;10(4 Suppl):S3-10.

9. De Miguel Diez J, Garcia TG, Maestu LP. Comorbidities in COPD [article in
Spanish]. Arch Bronconeumol 2010;46(Suppl 11):20-5.

10. Sin DD, Anthonisen NR, Soriano JB, Agusti AG. Mortality in COPD: role of
comorbidities. Eur Respir ] 2006;28(6):1245-57.

11. Chatila WM, Thomashow BM, Minai OA, Criner GJ, Make BJ.
Comorbidities in chronic obstructive pulmonary disease. Proc Am Thorac
Soc 2008;5(4):549-55.

12. Butler J, Schrijen F, Henriquez A, Polu JM, Albert RK. Cause of the raised
wedge pressure on exercise in chronic obstructive pulmonary disease. Am
Rev Respir Dis 1988;138(2):350-4.

13. American Thoracic Society, American College of Chest Physicians. ATS/
ACCP statement on cardiopulmonary exercise testing. Am J Respir Crit
Care Med 2003;167(2):211-77. Erratum in: Am J Respir Crit Care Med
2003;167(10):1451-2.

764 canadian Family Physician + Le Médecin de famille canadien \ VOL 58: JULY * JUILLET 2012




